This study uses firm-level data on Japanese automobile parts suppliers to investigate the impact of foreign direct investment (FDI) on domestic corporate performance. We use the automobile makers' FDI as an instrumental variable for suppliers' FDI and estimate the impact of both the extensive and intensive margins of FDI. We find that whereas the intensive margin of FDI does not significantly impact corporate performance, the extensive margin positively influences sales and total factor productivity. Furthermore, the impact of the initial FDI entry brings stronger effects than that of subsequent FDI flows.
Introduction
In recent years, the impact of foreign direct investment (FDI) on domestic corporate performance has been a central concern within business circles and among policymakers. As firms from developed countries relocate production to low-cost countries, there is growing concern regarding "hollowing out," or the negative impact of FDI on the developed Investigating the extensive margin of FDI restricts our attention to relatively small or young firms, however, because large, established firms generally have relatively longer experience in FDI. Furthermore, the sales and procurement patterns of foreign subsidiaries change over time. For example, Belderbos, Capannelli, and Fukao (2001) and Kiyota et al. (2008) demonstrated that the local procurement ratio for MNE subsidiaries increases as they accumulate experience in local operations. In other words, an MNE subsidiary generally reduces its imports from the home country over time. Thus, the effect of FDI on home country production activities may change as a company's production size increases, suggesting that the impact of extensive margin of FDI entry may differ from intensive margin of FDI effects that result from increases in foreign subsidiary production.
Against this backdrop, the current study uses transaction network data from the Japanese automobile parts industry to investigate how the extensive and intensive margins of FDI activity have impacted corporate performance. Many automobile parts suppliers in Japan are members of an automobile manufacturers' vertical keiretsu.
2 Automobile keiretsu foster long-term relationships between assemblers and suppliers. Thus, after automobile manufacturers relocate production sites abroad, some auto parts suppliers follow their associated manufacturers and also invest abroad. Because of the nature of these relationships, we are able to use the transaction relationship of auto parts suppliers with automobile manufacturers as an instrument of the auto parts suppliers' FDI. 3 This instrument should be immune from concerns about reverse causality, because FDI decisions by automobile manufacturer primarily depend on market size and/or trade costs, and it is unlikely that the performance of individual suppliers will affect automobile manufacturers' FDI decisions.
In this study, we focus on the keiretsu relationship between suppliers and assemblers in the 1990s. This is because Nissan Motors, which ranks second in Japan after Toyota, began to redefine its keiretsu relationship after forming the alliance of Renault and Nissan Motors in 1999. Prior to the 1990s, the long-term supplier-assembler keiretsu relationship was relatively stable; therefore, it is also less likely that automobile makers chose good suppliers and added them as keiretsu members during our sample periods. Moreover, the timing and size of FDI in automobile production have varied among Japanese auto manufacturers. Thus, we believe that automobile manufacturers' FDI is well-suited for use as an instrumental variable.
Two factors underpin our focus on Japanese automotive activities. First, because the automobile manufacturing industry has been actively investing abroad for more than 30 years, it has developed extensive international production networks. Thus, the automotive sector provides a good case study for assessing the effects following the internationalization of production networks. Second, because firms in the automobile industry have broad transaction networks both within the industry and across industries, restructuring of a production network through FDI has the potential to affect other firms through intra-industry and inter-industry transaction networks. Accordingly, exploration of the impact of FDI on the corporate performance of Japanese automotive parts suppliers is an interesting case study.
The rest of this paper is organized as follows: Section 2 introduces the conceptual framework and summarizes previous research to describe the potential channels that shape the effects of FDI on corporate performance. Section 3 explains the empirical methodology for the project and the treatment of the data. The empirical results and their interpretation are presented in Sections 4 and 5. Section 6 summarizes and concludes the study.
Mechanisms linking FDI and corporate performance 2.1 Conceptual framework
To provide a foundation for our empirical investigation, we first introduce the theoretical consideration, which describes the impact of FDI on domestic corporate performance. Because the impact of FDI differs substantially depending on its type, we begin with an explanation of the nature of two types of FDI: horizontal FDI (HFDI) and vertical FDI (VFDI). HFDI is motivated by firm interest in avoiding broadly defined trade costs, which is made possible by establishing production facilities in a foreign market rather than exporting to the foreign destination from the home country. In contrast, VFDI seeks to exploit the factor price gaps between the home and foreign countries. Therefore, in VFDI, firms relocate production activities that have a comparative advantage.
The impact of FDI on output and employment in the home country may be negative or positive depending on whether activities at home and in the foreign country are complements or substitutes. In the case of HFDI, foreign investment develops production overseas that substitutes for exports from the home country. Therefore, output and employment in the home country decreases. Simultaneously, an increase in the number of foreign production sites raises demand for related services provided by the company headquarters at home. In the case of VFDI, a range of production activities is shifted from the home country to the foreign country, which reduces domestic production and employment. These negative effects may be offset, however, if the MNE firm gains market share through the cost savings induced by its VFDI. In addition, because VFDI firms often relocate labor-intensive assembly to low-wage countries, this often stimulates intrafirm trade of intermediate goods from the home country to the foreign country. 4 In this case, domestic production of intermediate goods and the associated home labor demand may increase. The impact of FDI on productivity also differs according to the type of FDI. Because HFDI reduces domestic production, productivity may decline through the loss of economies of scale. If, however, firms invest in locations with a high concentration of high-tech activities, foreign affiliates may provide an effective channel for transferring technological knowledge to the home country. 5 This knowledge transfer from the foreign country positively impacts productivity in the home country. Thus, in the case of HFDI, investing firms can improve productivity by sharing production across borders.
Previous studies
To provide context for our work, this subsection briefly summarizes the results of previous studies. Most recent studies classify FDI in developed countries and developing countries as either HFDI or VFDI, as summarized in Table 1 . Regarding the effect on productivity, studies by Navaretti, Castellani, and Disdier (2010) on Italy and France and Hijzen, Jean, and Mayer (2011) on France demonstrated that HFDI improves domestic productivity; a study on Japan by Hayakawa et al. (2013) found that VDFI significantly positively impacts productivity. As for the impact on sales and employment, Navaretti, Castellani, and Disdier found that both HFDI and VFDI positively impact sales and employment. Hijzen, Jean, and Mayer and Hayakawa et al., using French and Japanese firmlevel data, respectively, also found that both HFDI and VFDI by French and Japanese firms increase domestic employment. In contrast, Debaere, Lee, and Lee (2010) , in their study on Korea, did not find any positive impact on employment by either type of FDI.
Because each of these previous studies relied on propensity score matching techniques in combination with a difference-in-difference estimator, these studies solely focused on the effects of extensive margin FDI. Studies investigating the impact of the intensive margin FDI can approach the question through the estimation of the labor demand function. For example, Harrison and McMillan's (2011) study on U.S. firms, Kambayashi and Kiyota (2015) in their study on Japan, and Muendler and Becker (2010) in their study on Germany estimated the labor demand function for MNEs' domestic employment as they assessed whether FDI substitutes for domestic employment. Each of these studies addressed this question through the estimation of an unconditional labor demand function derived from the translog cost function for MNEs. Furthermore, these studies used the factor price in the foreign country as an independent variable. Because of this empirical strategy, these studies focused only on the labor substitution caused by the factor price gap between the home and foreign countries. 6 Moreover, these studies restricted their attention to only labor demand for MNEs. They did not consider the impact of the first flow and the subsequent flow of FDI on corporate performance variables. 
Empirical investigation

Methodology
We estimate the effects of FDI on firm-level outcome variables, such as sales, employment, value added (VA), and total factor productivity (TFP), through the use of the following regression equation:
where Y it denotes the outcome for firm i in year t, FDI it denotes the dummy variable for FDI or the indicator for the scale of foreign production, X it represents other firm characteristics, and ε it is an error term. When estimating equation (1) via ordinary least squares, the coefficient for FDI may not capture the causal effect of FDI on the outcome variables because of an endogeneity bias. To address the endogeneity of firm's FDI, we use automobile manufacturer FDI (AUTO-FDI) by keiretsu affiliates of the firm as an instrumental variable. Our other instrumental variables include the logged GDP in the destination country. Thus, we estimate the following first-stage regression equation:
In this study, we focus on FDI in the major destination countries for Japanese auto assemblers: the United States, Canada, the UK, Australia, Thailand, Malaysia, the Philippines, 6 There are some studies that try to capture the overall picture of the contribution of FDI firms to macro-level employment growth. For example, Ando and Kimura (2015) and Kodama and Inui (2015) decomposed the macro-level rate using job creation and destruction indicators and document the contribution of FDI firms to the aggregate-level employment growth rate. These studies, however, do not consider endogeneity issues. 
Our sample has three dimensions: parent firm (i), FDI destination countries ( j), and time (t).
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One of the features of this study is distinguishing the impacts of extensive margin FDI and intensive margin FDI. To do so, we use two different measures of FDI: a dummy variable for FDI and the actual level of employment in the foreign affiliates (affiliate size). The former is the dummy variable, which takes the value 1 if firms have no FDI in a focal country at t-1 but have invested at t in that country. This variable takes zero if firms have no FDI both in year t and year t-1 in a focal country. It is used to capture the extensive margin of FDI. Because our sample includes the decisions to invest in nine countries, represented by pairs of variables of domestic corporate performance and FDI in each destination country, the extensive margin of FDI in this study includes both the decision to engage in FDI for the first time and that for subsequent FDI in other country. The latter variable is an affiliate size, which is the logged number of employees of the foreign affiliates and is used to capture the impact of the intensive margin of FDI. The observation used in the intensive margin is the firm-country pair with investment in year t-1.
When estimating the impact of the extensive margin of FDI, the endogenous variable in equation (4) is binary; we use an endogenous treatment effect model. More formally, the endogenous treatment effect model comprises two equations: one is the outcome variable y and the other is the endogenous variable D, as follows:
8 Actually, we aggregate the FDI variable at the regional level and present the estimation results in Table 10 . Nevertheless, the estimation results do not have enough explanatory power.
9 Kambayashi and Kiyota (2015) also used the same estimation procedure.
where x denotes the covariate that affects the outcome y and w denotes the variable used to model treatment D. The error term and u are bivariate normal with mean 0 and have the following covariance matrix:
Here, x and w are assumed to have no correlation with the error terms. Because fixed effects cannot be included in this model, we convert the outcome variables into the logdifference from year t-1 to year t ( Y it ). We estimate the model focusing on samples that have no investment in year t-1. As for the intensive margin, because an endogenous variable is a continuous variable, we estimate equations (3) and (4) by a fixed-effect instrumental variable model. The estimation of the extensive margin uses the firm-destination country observations without investment in year t-1.
Data source
In this study, we combine four types of firm-level data. The first one is the firm-level data acquired from the Basic Survey of Japanese Business Structure and Activities (BSJBSA) compiled by the Ministry of Economy, Trade and Industry, Japan. This survey began in 1991 and has been conducted annually since 1994. 10 The BSJBSA statistically captures an overview of Japanese corporate firms and therefore provides insights into the diversification and globalization of corporate activities and strategies for R&D by Japanese firms. As discussed in the Introduction, we use this firm-level data for the automobile parts industry for 1991 and 1994-2000. We exclude suppliers whose shareholding ratio of automobile assemblers is greater than 50 percent bcause these suppliers might jointly decide with the automobile assemblers to invest abroad. Our data set is an unbalance panel data set and includes firms that were active during our sample periods. As of 1991, there are 866 auto parts suppliers in our data set.
We also use further firm-level data from the Basic Survey of Overseas Business Activities (BSOBA), also compiled by Ministry of Economy, Trade and Industry. These data are used to link the information on outward FDI to the abovementioned automobile suppliers' firm-level data set. The BSOBA contains data on Japanese overseas affiliates, including the location, year of establishment, number of employees, and industry classification. The BSOBA also has some qualitative questionnaires that ask each affiliate the primary purpose of FDI or whether an affiliate engages in international division of labor with parent firms. Because microdata for the foreign affiliates are available only after 1995, we complement it with the information we have on the foreign affiliates for the years 1991 and 1994 from the Directory of Japan's Automobile Parts Industry, which is compiled by the Japan Automobile Parts Industry Association. In this study, we exclude affiliates that were not engaged in manufacturing activities.
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The third firm-level data set comprises the list of members of keiretsu supplier associations. 12 The first-tier suppliers of each Japanese automobile manufacturer are included in the list of supplier associations. 13 The list is provided by the Directory of Japan's Automobile Parts Industry, compiled by the Japan Automobile Parts Industry Association. The fourth data set provides information on the level of automobile overseas production by Japanese assemblers by country and year. We focus on eight passenger car assemblers, including Toyota, Honda, Nissan, Mitsubishi, Mazda, Fuji, Daihatsu, and Suzuki. These data, which are used as an instrumental variable, are obtained from the World Motor Vehicle Statistics compiled by the Japan Automobile Manufacturers Association. We match these four firm-level data sets, referring to the name and location of each firm. The number of auto parts suppliers in our matched data varies by year, however, as of 1991, among 1,192 auto suppliers, 326 firms belong to a keiretsu group and 104 firms have invested abroad. Some of the automotive parts suppliers belong to more than one automobile manufacturer's keiretsu group. For example, in our sample, 120 automotive parts suppliers belonged to more than one keiretsu group in 1991. In such cases, we sum up the overseas production volume of the keiretsu automobile manufacturers to which an automotive parts supplier belongs.
As for firm characteristics, we use sales deflated by the industry-level output deflator, the number of employees, VA, and TFP as outcome variables. In this study, we obtain TFP by estimating the production function with the Wooldridge (2009) modification of the Levinshon and Petrin methodology. This method considers the potential co-linearity in the first 11 One might be interested in the exit rate of Japanese affiliates because our sample covers the Asian financial crisis period. According to Toyokeizai's Japanese Overseas Companies, however, the exit rate for the automobile industry was around 1 percent during the 1990s. It increased in 1999, but it was still only 2 percent.
12 An alternative data source for the transaction network is the firm-level transaction network data collected by the credit survey companies, Teikoku Data Bank and Tokyo Shoko Research. Recent studies, such as that by Yamashsita, Matsuura, and Nakajima (2014), used this data set to study Japanese FDI. Although these data sets are more comprehensive, they do not identify the transaction tie, which is more important. Therefore, in this study we use the member lists of the keiretsu supplier associations.
13 Member firms of associations have meetings from time to time, and they exchange business information. As of 1991, Toyota had 180 suppliers in its network and Nissan Motor had 193.
stage of the Levinsohn and Petrin (2003) estimator. 14 For other firm characteristics, we include the log of firm age (Firm age), the log value of the firm capital-labor ratio (K-L ratio), firm R&D intensity (R&D sales ratio), and firm size as dummy variables. We also control the logged value of the keiretsu automakers' domestic production in year t-1 (keiretsuprod) and the logged number of overseas employees that belong to the same firms and are located in other countries in year t-1 (FDI-other). The former variable is used to control domestic demand conditions. Whereas the logged level is used for the regression of intensive margins, for the estimation of the impact of extensive margin, the log-difference of keiretsu automakers' production is used as the control variable. Because some firms have a "0" value both in the keiretsu automakers' domestic production and the number of overseas employees, we add "1" and then take the log when constructing keiretsu-prod and FDI-other. Figure 1 summarizes the volume of foreign production by Japanese automobile assemblers. This chart suggests a large degree of heterogeneity in the involvement in foreign production among Japanese automobile assemblers. Whereas Toyota, Nissan Motors, and Honda own large foreign production sites in North America and Europe, foreign production by the remaining assemblers is relatively small in these areas. We use this variation as an instrumental variable for our identification.
Data overview
To explore the characteristics of FDI by Japanese automobile assemblers and automobile suppliers, we look closely at the procurement patterns for their foreign affiliates. Table 2 reports the share of local procurement and imports in total procurement for foreign affiliates owned by Japanese automobile assemblers and auto parts suppliers. Two things are noteworthy. First, the ratio of procurement from Japan both for auto manufacturers and auto suppliers ranges between 35 percent and 50 percent. One might argue that FDI by parts suppliers is more likely to be of horizontal than vertical form because the suppliers are relatively small and they invest abroad to maintain their transactions with the keiretsu assemblers rather than continuing to export. In contrast with this intuition, however, the data show that auto suppliers import a sizable amount of intermediate goods from Japan. Second, for auto manufacturers the share of procurement from third countries is quite 14 Variables for output and input are constructed as follows: real gross output is measured as sales deflated by the output deflator, and intermediate inputs are given by the cost of materials deflated by the input deflator. Labor input is measured by the total number of employees. We constructed the net capital stock by deflating the nominal book values of tangible assets with the capital stock deflator. The capital stock deflator is defined as the ratio of the net stock by industry to the book value of the industry-level tangible assets. small. Specifically, the ratios for affiliates in Asia and North America are almost zero. The ratio for auto suppliers' affiliates in Asia and North America is slightly higher than that for auto manufacturers, though it is still less than 5 percent. Auto manufacturer and auto supplier affiliates in Europe procure more from third countries. The third-country procurement ratios of 10 percent and 20 percent for auto assembler and auto parts supplier affiliates, respectively, may reflect the relative ease for cross-border transactions within European countries thanks to the EU's single market program. Table 3 presents basic statistics for firm characteristics for the firms in our sample. The data show that MNEs have higher sales, a higher number of employees, and higher TFP. This might reflect the fact that only firms with higher productivity are able to invest abroad and become MNEs, as suggested by previous theoretical and empirical studies such as those by Helpman, Melitz, and Yeaple (2004) and Mayer and Ottaviano (2008) . Notably, we find similar differences in firm characteristics associated with keiretsu affiliation: Keiretsu firms are larger in terms of both sales and employment, have higher K-L ratios, and have larger TFP. firms belong to keiretsu supplier associations. Two aspects of the supplier data are noteworthy. First, whereas one-third of the keiretsu suppliers are MNEs, the proportion of MNEs among non-keiretsu suppliers is less than 10 percent. This is probably due to the fact that keiretsu suppliers are larger and have larger TFP than non-keiretsu suppliers, as indicated in Table 3 . Second, both keiretsu and non-keiretsu suppliers actively invested abroad from 1991 to 2000. As a result, the number of MNEs among non-keiretsu suppliers has more than doubled.
As a preliminary analysis, we estimate the conditional logit model for location choice for FDI by Japanese automotive parts suppliers. Our sample consists of nine countries. We use automobile production by keiretsu assemblers, non-keiretsu Japanese assemblers, and non-Japanese assemblers as independent variables. We also include the number of foreign affiliates of the Japanese auto parts suppliers and the distance from Japan. Whereas the former three variables are demand factors for auto suppliers, the number of auto parts suppliers is the proxy variable for the industry agglomeration. The estimation results for the conditional logit model are presented in Table 5 . The results indicate that whereas non-keiretsu assemblers' production has no significant impact on investment decisions, the volume of foreign production by the keiretsu assemblers has a statistically significant effect. This suggests that the keiretsu assembler-supplier tie is one of the important determinants of the location choice for suppliers' FDI. These results do not change even when we control for the production volume of non-Japanese assemblers and the agglomeration of Japanese auto parts suppliers, as in columns (2) and (3). 
Estimation results
First, to explore the determinants of FDI, we estimate equations (3) and (4) and present the results in Table 6 . Columns (1), (2), and (3) use FDI dummy variables as dependent variables and use the probit model for estimation. In columns (4), (5), and (6), we use the number of workers in foreign affiliates (affiliate size) as the dependent variable and use a fixed effect model. Accordingly, the results based on the FDI dummy and foreign affiliate size allow us to assess the determinants of the FDI extensive margin and the FDI intensive margin, respectively. The observations substantially differ between the FDI extensive margin and the FDI intensive margin. This is because whereas the estimation in the extensive margin uses the firm-country observations without FDI in year t-1, the observations in the intensive margin are restricted to the firm-country pair with FDI in year t-1.
The estimation results suggest that keiretsu automobile manufacturers' FDI (AUTO-FDI) significantly positively impacts FDI decisions by auto parts suppliers both in terms of the extensive margin and intensive margin of FDI. We confirm that the likelihood-ratio test and F-test statistics reject the null hypothesis for the joint insignificance of all the covariates. We use the specifications in columns (4) and (6) to estimate the impact of the extensive and intensive margins of FDI.
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16 One may be interested in why the coefficient of the production volume of non-Japanese assemblers is larger than that of keiretsu assemblers' production. There are several possible reasons. For one thing, the production volume of non-Japanese assemblers may capture various factors regarding market potential, which are not explicitly controlled in this specification. Suppliers tend to invest in countries with a larger agglomeration of auto production if there are future possibilities to transact with non-Japanese auto assemblers. In particular, investment decisions by non-keiretsu suppliers may rely on the size of non-Japanese auto production as well as that of Japanese auto production. For another thing, the size of non-Japanese auto production may capture the size of supporting industries for automobile production, such as primary metal or metal products manufacturing, which may attract auto parts suppliers.
17 One may be concerned that trade and investment policy might also affect the decision to conduct FDI. On the investment side, Japan has negotiated bilateral investment treaties with some developing countries. Among our sample countries, however, no new treaties were negotiated or initiated during our sample period. For trade policy, although Japan did not conclude any free trade agreement in our sample period, ASEAN countries substantially reduced import tariffs in the late 1990s. Thus, we include the import tariff rate of automobile parts and components for host countries as an independent variable in equations (3) and (5). We find no significant impact of these tariffs on the firm-level FDI decision. (4), (5), and (6) Next, we simultaneously estimate equations (3) and (4) to examine the impact of the extensive margin of FDI. The baseline results are presented in Panel A of Table 7 . For all outcome variables-namely, sales, employment, VA, and TFP-the coefficient of FDI is positive and significant, suggesting that starting to invest abroad or launching production operations in a new location has a positive effect on corporate performance at home. In contrast, Panel B of Table 7 presents the results of the impact of the intensive margin of FDI. The coefficients for affiliate size are all positive but insignificant for all outcome variables. These results might imply that whereas FDI has a positive impact on corporate performance initially, this effect is not sustained.
Note: Standard errors in parentheses. Coefficients in the probit model are converted into marginal effects. The observations used in columns (1), (2), and (3) are the firm-country pair without FDI in year t-1, and columsn
As we discussed in Section 2, the impacts of FDI may differ according to the type of FDI. Specifically, we focus on the impact of VFDI. In our FDI data from the BSOBA, there are qualitative questionnaire items that ask each foreign affiliate whether they engage in international division of labor or full-scale local production. We classify affiliates that engage in an international division of labor as VFDI, and in this empirical exercise we exclude HFDI from our sample. The results are presented in Table 8 . Although the impact of the intensive margin of FDI is again nonsignificant, the extensive margin of FDI has a positive effect on corporate performance. Furthermore, compared with the size of the coefficients in Panel A of Table 7 , the coefficients for sales, VA, and TFP are now slightly larger. This suggests that FDI, which involves an international division of labor, stimulates more intra-firm trade of intermediate goods from the home country, thereby leading to improved corporate performance. Nevertheless, the estimated effect of the intensive margin of FDI on firm performance is again nonsignificant.
Next, we investigate whether the impact of a firm's first FDI differs from that of its subsequent FDI in any other country. In our approach, the effect of later FDI in a country where the firm is already active is captured in the estimation for intensive margin. We estimate equations (3) and (4) using a pair of parent performance variables and the FDI to each destination country and then pool the nine-country FDI pairs. Thus, the effect of the extensive margin of FDI includes not only the impact of the first FDI but also the impact of later FDI in any other country. As we mentioned, most previous studies that have used the propensity score matching methodology focused on performance changes when firms begin foreign production. To highlight the effect of the first FDI, we estimate equations (3) and (4) by focusing on firms that have at least one foreign affiliate in year t−1. The results are presented in Table 9 . In this revised sample, the coefficients for FDI are significant only in the case of column (2), namely, the impact of subsequent FDI on employment at Firm-age, KL-ratio, keiretsu-prod, R&D-sales-ratio are included. home. Furthermore, the size of the coefficient for employment is smaller than that of the baseline result presented in column (2) of Table 7 . Together, these results imply that the impact of FDI on corporate performance is driven primarily by the initial FDI investment.
In this study, to confirm the robustness of the results, we conduct various additional estimations. First, because those suppliers that belong to only one automobile keiretsu group might have strong relationships with automobile manufacturers, they might simultaneously decide to invest abroad together with the automobile manufacturers. In this case, the FDI decision by auto assemblers is not exogenous to auto suppliers. We confirmed that, even when we exclude these suppliers, the major results do not change. Second, we use a different threshold level for the auto assemblers' shareholding ratio. Specifically, we exclude auto parts suppliers whose capital share of keiretsu auto manufacturers is greater than 20 percent. Again, the major results are in keeping with the baseline results.
Next, we split our sample to test for regional differences in the effects of FDI. Here, we started by splitting the sample into Asian countries (including East Asian and Southeast Asian countries) and developed countries (the UK, the United States, Canada, and Australia). The major results do not differ by region. As a final robustness check, we excluded FDI to China from the sample. Although Japanese automobile manufacturers started to invest in most regions in our sample before 1990, FDI to China was an exception. Because Japanese automobile manufacturers started to invest in China in the mid 1990s, some auto parts manufacturers might begin to invest in China in consultation with keiretsu auto manufacturers in our sample periods. Nevertheless, the major results are in keeping with the baseline results.
Discussion
The differential effects of extensive and intensive margin of FDI on corporate performance raise a question: Why are the effects of FDI significant only in the case of the extensive margin and not in the case of the intensive margin? This might reflect the procurement pattern of MNE subsidiaries. Perhaps, once firms start to invest abroad, they increase the export of intermediate goods to their overseas subsidiaries. For example, Nishitateno (2013) focused on Japanese automotive parts suppliers from 1993 to 2008 and investigated the relationship between FDI and exports. Nishitateno reported that automotive parts suppliers' FDI complements their export. He concluded that this result might reflect the fact that Japanese auto parts suppliers have expanded overseas production and that their growing market penetration enables them to increase demand for some parts produced in Japan (the market penetration effect). Thus, as they increase the export associated with FDI, firms expand domestic production capacity and raise their productivity.
On the other hand, according to Belderbos, Capannelli, and Fukao (2001) and Kiyota et al. (2008) , as overseas subsidiaries learn more about local suppliers, some overseas subsidiaries substitute imported supplies from the home country with local procurement (the substitution effect). Belderbos, Capannelli, and Fukao (2001) report that this effect is more pronounced in the case of greenfield investments. According to the BSOBA, as of 1995, 88 percent of overseas affiliates in the automotive parts industry have been established as greenfield investments. Because the substitution effect offsets the market penetration effect, the impact of the intensive margin of FDI might become insignificant.
One might be concerned that these empirical analyses ignore the effect of a global sourcing strategy by automobile assemblers. Affiliates of automobile manufacturers in ASEAN, North America, and Europe might procure parts and components from suppliers located in neighboring countries. Because our analysis uses auto manufacturers' FDI as an instrument for auto suppliers' FDI in each destination country, we do not consider the global sourcing strategy. This might lead to an underestimate of the impact of auto manufacturers' FDI on suppliers' FDI. As indicated in Table 2 , however, the ratio of auto manufacturers' imports from third countries is less than or near 10 percent, which suggest that global sourcing is not sufficiently large during our sample period to bias the results. Moreover, we construct the new data by pooling auto manufacturers' and auto suppliers' FDI according to region, namely, ASEAN and North America, and we estimate equations (3) and (4). 18 For this exercise we include the average GDP or the GDP growth rate by region as regional characteristics instead of using country characteristics. The estimation results for these regional area regressions are presented in Table 10 . In the first-stage regression, auto manufacturers' FDI (Auto-FDI) has no significant impact on the FDI decision. As for the size of affiliates for auto suppliers, Auto-FDI has a positive coefficient when we control for firm characteristics; the estimates in the second-stage regression for the intensive margin of FDI are again nonsignificant.
Conclusions
This study examines data from the Japanese automobile parts industry to estimate the impact of FDI on corporate performance in the home country. The innovation of this study is its use of an instrumental variables strategy that handles potential reverse causality problems through the use of supplier-customer transaction relationships as an instrument for automotive suppliers' FDI. This contrasts with the results of recent studies that use propensity score matching methods and are, therefore, limited to the study of the effects of the extensive but not the intensive margin of FDI on corporate performance at home.
Using Japanese automobile industry keiretsu relationships, our empirical analysis reveals that the extensive margin of FDI positively impacts sales, employment, VA, and TFP. Further, we find that the impact of the extensive margin of FDI is more pronounced if we focus on VFDI. In addition, if we distinguish the effects of initial and subsequent FDI, we find that the initial FDI has a stronger effect on corporate performance than subsequent FDI. In contrast, whereas some of our estimates tied to the intensive margin of FDI have positive coefficients, these estimates are not statistically significant. Thus, we conclude that the effects of FDI on corporate performance are mainly driven by the extensive margin of FDI, especially when firms first start to invest abroad. These results might reflect MNE affiliates' procurement patterns. As they learn more about local suppliers, they tend to replace imports from their parent company with local procurement. Therefore, the impact of the intensive margin of FDI on firm's corporate performance in the home country, on average, may be insignificant.
In recent years, the central and local Japanese governments have encouraged internationalization, such as supporting exporting and FDI, because many firms face shrinkage of domestic demand due to an aging society. In the case of FDI, such a policy provokes a concern of a "hollowing of domestic employment." In this study, we found that firms will be able to increase their sales, VA, and TFP when they start to invest abroad. Because the impact of the intensive margin of FDI and that of the subsequent FDI in any other country is not significant, the positive effect on corporate performance may not last long. Still, it should be noted that we find no negative impact of FDI on domestic employment, suggesting that FDI firms do not export their jobs at home to foreign countries. Of course, our results are restricted to continuing firms. In addition, this study does not cover the impact on those suppliers that have no direct transaction tie with MNEs. Still, it is important for policymakers to be aware of these results.
Our study presents interesting findings, and it also suggests numerous avenues for future research. First, although we find evidence that the extensive margin of FDI significantly positively impacts corporate performance, the mechanisms driving the effects and numerical magnitude have yet to be fully explored. Removing the black box by identifying the source of gains in productivity requires more detailed data and more sophisticated identification strategies. Second, the applicability of our results to other industries deserves further attention. As discussed, the Japanese automobile industry has the most developed international production and distribution network. Thus, we believe that our evidence from automotive parts suppliers provides important insights. If, however, the characteristics of international production networks differ among industries, there may be variation in the impact of FDI. Therefore, examining the impact of FDI on domestic outcomes in other industries is also important.
